Project-based learning (PjBL) has been promoted as an effective and frequently used student-centered learning approach for various learning environments. To have various learning experiences with PjBL is an important requirement for pre-service teachers (PSTs). The purpose of the study was to investigate the experiences PSTs had with group work and collaboration, resources and research methods, the problems they faced, and the strategies they used to overcome these problems during the information and communications technology (ICT)-integrated PjBL process, as well as their thoughts concerning learning processes in PjBL. The participants in the study consisted of 413 PSTs in six different teaching programs who took the course Computer 2. Qualitative methods were used in this descriptive study. The results revealed that PSTs perceived the PjBL processes mostly positively and also that they thought the PjBL process contributed to their learning and helped them gain PjBL skills. PSTs formed groups based on their own preferences. PSTs perceived that the PjBL process based on group work that was implemented advanced their problem-solving and collaboration skills.
Introduction
Every individual should have the ability to "learning how to learn" (Collins & Halverson, 2009; Nosbush, 2006) in the information age, where information spreads very quickly and the amount of information available is constantly increasing. In addition, critical thinking and problem-solving have come to be frequently required competences (Bellanca & Brandt, 2010) . To make sure their employees have skills suitable for the twenty-first century, governments around the world have started to reform their educational policies (Amiel & Reeves, 2008; Özdemir & Kılıç, 2007) , starting with making sure the goal of education systems is learning rather than teaching. In this sense educational institutions are seen as places where learning takes place, not simply places where content is "transferred." To that end, contemporary education systems began to adopt the constructivist philosophy of education, which suggests, in general, that students should be able to manage their own learning processes, deal with real-life problems, and undertake complex projects and should have the advantages of technology-enhanced learning environments (Savery & Duffy, 1996) . To this end, student-centered teaching methods have come into prominence. Student-centered learning approaches aim to create learning environments that are based on constructivist and social-cognitive learning theories and are built to ensure active student participation. The student assessment is authentic and based on performance in these environments (Arends, 2012; Hannafin, Hill, & Land, 1997; Land & Hannafin, 2000) .
It is worth noting that a project generally begins with analyzing the problem, collecting and organizing information, prototyping a solution, and finally developing a product (Jones, Rasmussen, & Moffitt, 1997; Thomas, Mergendoller, & Michaelson, 1999) . In somewhat more detail, during a PjBL process, students first analyze the problem and conduct intensive research into the relevant subject (Diffily, 2002) . Afterwards, students analyze the collected information, organize and synthesize it, and use their imagination and creativity to develop a design. Finally, they develop a product based on their design. The product can take various forms, including a presentation, a poster, a book, software, a mechanical tool, a vehicle, and so on. Students develop their problem-solving skills and high-level cognitive skills (i.e., analysis, synthesis, and implementation) during these phases (Kılıç, 2009 ). In addition, students develop project-management skills, including time-management and taking responsibility for their own learning (Cunha, 2005) .
Various studies have demonstrated the efficiency of PjBL in higher education (de Los Rios, Cazorla, Díaz-Puente, & Yagüe, 2010; Pinho-Lopes & Macedo, 2016) and also in teacher education programs (Cavanaugh, 2004; Fox & Snape, 2011; Hartescu, 2013; Lavy & Shriki, 2008; Marshall, Petrosino, & Martin, 2010) . Pre-service teachers (PSTs) transfer their knowledge, experience, attitudes, and affective gains to their future professional lives. They teach in the way they learnt (Yıldırım, 2000) . A study conducted by Cavanaugh (2004) revealed that if prospective teachers experience student-centered learning methods like PjBL, they have opportunities to develop an extensive repertoire of teaching strategies to implement in their classrooms (Cavanaugh, 2004) . A study conducted by Lavy and Shriki (2008) that was aimed at exploring how learning via computerized PjBL changed the views of pre-service mathematic teachers regarding the image of the good teacher shows that information and communication technology (ICT)-integrated PjBL is an effective learning approach for helping promote a change in views of the PSTs regarding the image of the good teacher. In addition, a study conducted by Marshall, Petosino, and Martin (2010) ascertained that although PSTs held superficial views of PjBL, they reported time and curriculum restrictions as major barriers to PjBL. The researchers furthermore claimed that a PjBL process should be presented with an explicit learning goal and that instructor(s) must provide the necessary intellectual scaffolding for students and give them support throughout the PjBL process. Thus, it could be said that PjBL and similar constructivist learning methods are essential for teacher education programs, and PjBL can be considered an effective learning method for the development of the learning skills of PSTs. It also develops PSTs' teaching skills for their professional lives. In this context, it can be said that it would be beneficial to examine how the implementation of PjBL affects PSTs in order to discover what characteristics make someone a successful practitioner of PjBL.
The PjBL process allows for students to work on projects both individually and in groups. The decision of whether the project is going to be individual or group based on such factors as the scope and the preparation time of the project. When the time and effort students spend on projects are considered, it can be said that most project work requires individual study by students (Cunha, 2005) . But in PjBL, working in groups is preferred ies.ccsenet.org International Education Studies Vol. 10, No. 7; 2017 20 because it contributes to the development of students' collaboration and communication skills. The study conducted by Lang (2005) states that ICT-integrated and group-based PjBL is helpful for PSTs for improving their awareness of their own thought processes and it also supports them in forming their own habits of critical, creative, and self-regulated thinking. He also affirmed that the PjBL process, which is based on designing meaningful projects for students and planned online discussion forums, ensured the development of PSTs' collaborative working skills.
Though there are clear advantages to working in groups in PjBL processes in terms of what is learnt about a subject and affirmative attitudes (Lou, Abrami, & d'Apollonia, 2001; Springer, Stanne, & Donovan, 1999) , it can be difficult to implement and evaluate PjBL based in group work (Cheong, 2010) . So, one of the most important components in the implementation of the PjBL is the streamlining of the form that group work takes (Livingstone & Lynch, 2000) . To gain a better understanding of the effectiveness of PjBL, group composition and processes in small group work should be investigated (Cheng, Lam, & Cham, 2008; Lang, 2005) .
On the other hand, using information and communication technologies (ICTs) for teaching and learning has become an essential skill for teachers. Use of technology in learning environments not only allows for more effective teaching/learning processes, but it also requires new technological skills from teachers and students (Karaca, 2011; Cavanaugh, 2004) . For this reason, teacher education programs should include opportunities for PSTs to pick up ICT skills, not only for learning but also for teaching. ICTs provide a variety of powerful tools for teachers and students for research, design, collaboration and communication, and information-sharing. In this context, effective ICTs also help create effective learning environments for constructivist learning approaches like PjBL in various ways. Firstly, a variety of powerful ICTs such as authoring tools, multimedia tools, and office programs can be used to design and develop various project outputs (e.g., see Lavy & Shriki, 2008) . Second, ICTs can be used to create learning and teaching environments that facilitate learning. For example, an online learning environment allows access to learning sources and activities from anywhere and anytime (Wang, 2008) . It also supports online interactions between students and teachers via forums and messaging systems (e.g., see Ching & Hsu, 2010; Lou & MacGregor, 2004; and Raes & Schellens, 2016) . Work with ICTs can constitute all or part of a project; for example, web site design, hypermedia design, or designing a digital video could be a whole or part of the project (e.g., see Cavanaugh, 2004; and Shi, Reeder, Slater & Kristjansson, 2004) . In today's educational system, teachers are expected to implement student-centered learning methods and use technology effectively in their courses (Bagley & Hunter, 1992) . With all of this in consideration, in this study a PjBL environment, where technology was taught and also used as a medium, was designed and implemented.
In this study, to examine how the implementation of PjBL affects the opinions and thinking of PSTs who are from different educational programs, a PjBL environment was designed for PSTs expected to construct their own knowledge about common educational software formats. The PjBL environment was designed for the course Computer 2, which was a basic educational technology course for teacher education programs in Turkey. In Computer 2, PSTs were taught about instructional technology and they worked in groups to develop web-based instructional materials related to their subject area.
In the PjBL process, ICT was used not only to facilitate learning about technology but also to facilitate learning with technology. ICT was used as a part of the course objective (designing an educational web site) and also as part of the learning and collaboration environment (as the learning management system [LMS] via forums). Students participated in face-to-face sessions and an e-learning environment. In the PjBL process, PSTs worked in small groups and designed web-based instructional software related to their teaching area. In face-to-face sessions, students presented progress reports on their projects to the course instructor and received advice. They used an LMS to stay on schedule, and course materials (presentations and other materials) and the forum were used to share problems and ideas encountered in their work on their projects.
In light of this arrangement, we undertook a detailed investigation of the experiences and views of PSTs about the PjBL process, including how the PjBL process contributed to the PSTs' learning, how they formed groups and organized group work, and how they used ICT.
In the first phase of our study (Dağ & Durdu, 2012) , we investigated the PSTs' views about academic achievement, research skills, resource and time-management skills, and group work and collaboration skills with headings based on the PjBL steps defined by Erdem and Akkoyunlu (2002) . The results of the initial study revealed that the PjBL process helped PSTs in terms of research and resource-management skills and had a positive impact on their learning and course achievement. Also, PSTs perceived the PjBL process as having a positive effect on their group work and collaboration skills. On the other hand, they reported that although PSTs' in-group communication was good, they had some problems in sharing the project workload and responsibilities.
Similar problems were reported concerning time-management issues during the PjBL process.
In this study, based on the findings of the first phase, PSTs' thoughts concerning the PjBL process were investigated in detail. Within this framework, an investigation was made of the PSTs' overall evaluation of the PjBL process, their preferences when forming groups, the problems they faced during the PjBL processes and their solutions to these problems, their research methods, and the resources they utilized. Overall, this study might provide guidance to instructors designing PjBL environments, teacher education programs, and researchers utilizing instructional technology with learner-centered approaches and PjBL.
Research Problem
This study aimed to investigate the PjBL process from PSTs' perspective. A PjBL environment was designed for the course Computer 2, a course for PSTs about instructional technology. They worked in groups to develop web-based learning material related to their subject area. This study investigated the following research questions: 6) Is there a connection between PSTs' preferences when forming groups and problems they faced while working in groups?
Method
This study was designed as a descriptive case study in which persons, incidents, and processes were investigated with a comprehensive approach, usually by asking questions (Johnson & Christensen, 2004; Wallace & Poulson, 2003; Yıldırım & Şimşek, 2008) of what is or was (Brickman & Rog, 1998) . This study focuses on processes rather than outcomes and on the case rather than a specific variable (Merriam, 1998) .
Context
The context of the study was Computer 2, a requisite course for PSTs. The aim of the course was to integrate technology into classroom teaching. In Computer 2, PSTs learn how to support classroom instruction with technology as well as examples, common educational software formats (e.g., tutorials, drill and practice, simulations, computer games, web-based learning environments, computer-based tests).
Computer 2 was an ICT-integrated course where students participated in face-to-face sessions and an e-learning environment. Face-to-face sessions included instructors' presentations and laboratory activities. PSTs could access course materials (presentations and other documents), a schedule of activities, and a forum via an LMS. In order to provide a student-centered learning environment, a PjBL environment was designed. The goal was for PSTs to construct their own knowledge based on the theoretical background presented by the instructor.
During the first eight weeks of the course, the instructors taught educational technology concepts, applications of computer-based instruction, common educational software formats, and the basics of web design. In the ninth week, PSTs were informed about the projects and were asked to form project groups (preferably three people per group, with a maximum of four) and select their project theme. PSTs developed a project for the following five weeks. In the last week of the semester they presented their projects to all classmates.
The study was carried out with PSTs from six different educational programs and the information about them is presented in the next section. Every individual educational program had an average of 17 project groups. There were 10 project themes, and each project theme could be selected by a maximum of two groups in each educational program in order to prevent all the groups from selecting the same project theme. After selecting their project themes, project groups were each expected to select a topic for their projects. The topics had to be appropriate for their educational program. Therefore, PSTs selected their project topics from the primary education curriculum provided by the Turkish Ministry of National Education (MoNE). Afterwards, the project phases and the requested tasks for these phases were explained by the instructors. share their
Partici
Four hund education, counsellin who were shows the their coun than men d 
Data Collection
The data collection instrument of this study included nine open-ended questions. The questions were developed based on a review of the literature and on researchers' previous experiences concerning PjBL environments. The instrument was checked by a field expert concerning content and a language expert concerning grammar. Before finalizing the instrument, five students who had taken Computer 2 the previous year were requested to examine the questions considering the purpose of the study. Students expressed that the questions were clear and understandable. The questions were as follows: Q1 and Q2 were asked for the first research problem to reveal the experiences and views of PSTs concerning the PjBL process and how it affected them. Q3 was asked for the second research problem to obtain the views of PSTs about how the PjBL process might be improved. Q4 was asked for the third research problem to discover the problems PSTs faced and their strategies for solving them. Q5 and Q6 were asked for the fourth research problem to learn about the resources and research methods that PSTs used to develop their project's final product. Q7 and Q8 were asked for the fifth research problem to reveal the criteria that determine PSTs' preferences and difficulties when forming groups. In addition, the results of the content analysis of Q7 and Q8 were also used for the sixth research problem in order to reveal any connection between PSTs' preferences when forming groups and problems they faced while working in groups. Finally, Q9 was asked to clarify the views of the students by allowing them to explain their opinions beyond what was allowed for by the questions.
The PSTs answered the questions online in the laboratory under the supervision of the instructors after all grades about their project work were announced in order to minimize their anxiety concerning grades. It is generally held that taking opinions in written form imposes limitations in qualitative studies. On the other hand, in order to reach all students and maximize the diversity of the answers, the data was collected online. By applying this strategy, researchers maximized the number of students they were able to obtain opinions from as well as the number of different educational programs and project themes represented.
Data Analysis
The open-ended questions were subjected to content analysis, which "is particularly suitable when analyzing ies.ccsenet.org
International Education Studies Vol. 10, No. 7; documents e.g. newspaper texts, responses to open-ended questions" (Hancock, Ockleford, & Windridge, 2009, p.14) . Content analysis is a method where collected data is analyzed systematically for categorization and classification wherein the research subject (e.g., individual, group, organization, process and incident) can be discovered and described (Stemler, 2001; Yıldırım & Şimşek, 2008) .
Coding for content analysis can be done through two different strategies. The first strategy includes coding and recoding the data to discover themes (Haney, Russel, Gulek, & Fierros, 1998) . The second strategy includes coding the data based on some predetermined codes or themes concerning the theoretical and conceptual structure of the study. Both strategies offer the opportunity to revise and update the code and themes as required (Weber, 1990) . The content analysis used in this study followed the latter strategy. In this context, eight main themes were determined based on research questions after discussion and consensus between the two researchers. Table 2 shows the main themes and their relationships with the research questions.
After determining the main themes, the data was subjected to content analysis. The collected data was defined as 413 cases in the Nvivo 8 software. Attributes such as department, gender, project theme, and education type were assigned for every case (Kuş-Saillard, 2009 ). Every case was read carefully and meaningful text was coded under a related main theme. During the coding process, sub-themes under a main theme were created as similar codes emerged from the text of cases. The eight main-themes (1, 2, …, 8), nine sub-themes (1.1, 1.2, 2.1, …, 8.3), and codes (e.g., the project was very comprehensive) that emerged from the data analyses are presented in Table 2 . As the number of opinions coded is quite large (out of 92), code examples with the most views compiled under them are presented in Table 2 . We have a good friendship.
We shared tasks effectively.
…
Content analysis was completed in two phases. The aim of the first phase was to ensure the reliability of the coding process. The researchers analyzed 60 points of data (10 cases from each educational program, with each case representing a different project theme) in detail by following a strategy that guaranteed maximum variation in the sample. Because the reliability of content analyses mostly depends on the coding process, the coding process was carried out by two researchers and the agreement percentage was calculated using the formula agreement percentage= [agreement/(agreement + disagreement) ] x 100 (Miles & Huberman, 1994) .
As can be seen from Table 3 , agreement percentage values were found to be over 70% for all themes, and the total agreement percentage was 83%. As the calculated agreement percentages are over 70% it can be said that the coding process was reliable (Miles & Huberman, 1994) . After ensuring the reliability of the coding process, the analysis of the rest of the data was done individually. The analysis of data was completed over a period of about six months. While presenting quotes from participants, numbers were used to represent participant number, and letters in parenthesis were used to represent the educational program of the participant, as explained in Table  1 above. 
Research Findings
The findings are presented here in tables, models, and matrices. The tables and models contain the coding frequencies (f) and the corresponding percentages. In the matrices, only the coding frequencies (f) and participant comments are provided. Because the sample is relatively large for a qualitative research study, the data is presented alongside the supporting information of the participants' code and educational program.
Findings Concerning the Effects of the Implemented PjBL Process
The first research problem of the study asks, what are the experiences and views of PSTs concerning how the PjBL process affected them? Findings related to this research question are presented in Table 4 . As shown in Table 4 , a total of 507 opinions concerning the effects of the implemented PjBL process were coded. Most students' opinions concerning the PjBL process and how it affected them were positive (f=486, 95.86% The project was not meaningful. 6 1.18
There was not enough time to complete the project. 5 0.99
The project process didn't help, because it was very painful. 1 0.2
Findings Concerning the Improvement of the PjBL Process
The second research problem of the study asks what are the experiences and views of PSTs towards improving the PjBL process. As presented in Table 5 , a total of 496 opinions concerning the improvement of the PjBL process were coded. Some students' opinions were coded under the sub-theme A similar project process but with some slightly different strategies would be best (I would also organize a similar project process but I would ...) (f=254, 51.20%) and also some students' opinions were coded under the sub-theme The same project process would be best (I would also organize and assign nearly the same project) (f=159, 32.07%). According to this sub-theme it can be said that quite a lot of PSTs are pleased with the existing project process, and it should be observed that those PSTs didn't indicate anything about improving the project process. The PSTs who were pleased with the project process but had some suggestions for a better project process were coded under the theme A similar project process but with some slightly different strategies would be best (f=254, 51.20%). There are a total of 17 coded opinions under this sub-theme. The most coded opinions were giving more time (f=87, 17.54%), assigning a relatively simple project (f=29, 5.85%), providing better guidance (f=22, 4.43%), letting students choose to study individually or as a group (f=17, 3.43%), changing the evaluation methods (f=17, 3.43%), showing more examples for each project theme (f=13, 2.62%), making the assignment more detailed (f=13, 2.62%), reducing the number of project reports requested (f=12, 2.42%), offering more flexibility in the choice of project themes (f=10, 2.02), adding some parameters to evaluation methods to determine the contribution of each member to the project (f=6, 1.21%), and other opinions which were coded four and less than four (f Total = 28, 5.63%).
Fewer students' opinions were coded under the themes There was no need for the project (the project process was unnecessary) (f=52, 10.48%) and The project process made no difference (There was no difference between assigning a project and not assigning it.) (f=31, 6.25%). According to Table 5 , the project made no difference theme has significantly lower frequency (f=31, 6.25%) than the others. These opinions can be classified as neither positive nor negative. The opinions claiming that the project was totally unnecessary were coded under the There was no need for the project theme (f=52, 10.48%) and the opinions were coded under this theme can be classified as negative. The most coded opinions in this theme were The project study was not necessary for our educational program (f=25, 5.03%), The project was difficult because it was a long-term project (f=5, 1.01%), and I'm not sure how to use the information (gained through project) in real life (f=5, 1.01%), The project was not available (or usable) (f=5, 1.01%), and The project was not suitable for the level of qualification of the students (f=5, 1.01%). Other opinions were coded three times or fewer (f Total = 7, 1.41%). Table 6 presents the data for the third research problem: problems PSTs faced during the project process and the strategies applied to overcome these problems. The data is presented as a matrix table, where rows present the problems PSTs faced and columns present the strategies and solutions for overcoming the corresponding problems. Thus, every intersecting cell provides information about a problem PSTs faced and the strategy and ies.ccsenet.org
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International Education Studies Vol. 10, No. 7; the solution for overcoming it. While reading the table it must be taken into consideration that a problem can have more than one solution and a given solution might be used for more than one problem. Problems preparing project reports (f=34) 17 10 8 9
As Table 6 shows, the first of three main problems PSTs faced were coding problems (writing, not working) (f=150) during design and development processes of the project. For example, two different students from the English Language Teaching program expressed similar sentiments:
"I had difficulty in placing pictures to where I wanted to place. I tried so much but eventually I was able to overcome this problem. After working for hours I was happy because I was able to do what I wanted. I felt the web site we developed was like my baby." (k113, ELT) "I had difficulties in developing processes, especially coding html. Indeed, I spent very limited time for this course and the project." (k117, ELT)
The second-most frequently expressed problem was Not being able to find content (f=97). The PSTs were expected to choose appropriate topics for their project themes. Finding appropriate content for their topic was problematic, according to PSTs. For example, a female PST from the English Language Teaching program (k111) stated, "At the beginning we had difficulties in finding some simulations. Eventually, we found a web site that included many of them. After finding those, our project work went very well." (k111, ELT)
Another PST (k410) from the Primary School Education program underlined this:
"Sometimes we had difficulties in finding appropriate content for our learning gains and project theme. Therefore, we had to research too much." (k410, PE)
Problems meeting with group members (f=94) was the third-most frequently reported problem by the PSTs. These PSTs expressed that they were not able to come together to work. A PST (k11) from the Science Education program briefly indicated, "I was staying in downtown but my group members were staying at dormitories close to campus. Therefore, we didn't manage to work together." (k11, SE)
It can be seen in Table 6 that Internet research (f=168) was the most frequently reported solution as a strategy to overcome problems. The second-most frequently reported strategy was working hard until finding a solution (f=100), followed by exchanging ideas with members (f=79) and requesting instructor guidance (f=72). For example, a PST from the Preschool Education program expressed, "During the second week of the project process we had big problems concerning html coding. We spent hours for an html tag. We printed lecture notes about html and researched on the Internet. When we were not successful we went our homes. We worked on the problems individually and in the next meeting we had a final decision. Overall, we made internet search, used lecture notes and course web site." (k243, PSE)
Another problem expressed by the PSTs was not being able to find content (f=97). As before, Internet research (f=49) was the most frequently expressed strategy for overcoming the problem, followed by working hard until finding a solution (f=30). A PST from the Mathematics Education program (k191) expressed, ies.ccsenet.
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For the fo were asked the inform presented Vol. 10, No. 7; experts (f=175, 26.4%), trial and error (f=165, 24.9%), and discussions (f=43, 6.5%), especially within group discussions. As shown in Figure 3 , most PSTs were able to overcome problems in the project process by utilizing Internet research, group discussions, and trial and error (the total of all these three was 73.5%). In other words, PSTs were mostly able to finish the project without requesting help from other people outside of their groups. The remaining 26.4% of groups of PSTs needed the help of others to overcome some project processes. Asking an expert, who might be the instructor, another project group, or a friend from another department, can be included in that 26.4%.
Findings Concerning Preferences When Forming Groups
The fifth research question of the study was, What are the criteria that determine PSTs' preferences when forming groups? The findings related to this research question are presented in Table 7 . A total of 409 opinions concerning PSTs' preferences when forming groups were coded, under nine codes. PSTs mostly preferred to form their project groups with people they have a close friendship with (f=113, 27.63%) and they reported that they also formed groups with people with whom they could easily come together and have meetings (f=96, 23.47%). In other words, people who could be contacted easily were preferred when forming project groups. The third-most frequently expressed preference was for people whom were going to get along well with (f=73, 17.85%). (k156, ME)
Findings Concerning the Problems PSTs Faced While Working in Groups
The other part of the fifth research question was, What were PSTs' difficulties when forming groups? The findings related from this part of the fifth research question are under three sub-themes and are presented in Table 8 . A total of 409 opinions from PSTs about their difficulties when forming groups were coded. A few PSTs (f=28, 6.86%) stated that they were fine with their group's working performance but that there were some minor ies.ccsenet.org
International Education Studies Vol. 10, No. 7; problems. In addition, a great deal of PSTs stated that they had no problems (f=333, 81.42%) while working in groups. The number of PSTs who reported that they had problems concerning group work was relatively very low (f=48, 11.74%). According to Table 8 , the most popular explanations for those who had no problems during group work were because we reached decisions together and worked together (f=107, 26.16%), because we made a fair division of labor (f=66, 16.13%), and because everyone took responsibilities (f=63, 15.4%). On the other hand, when the reasons why PSTs had problems while working in groups are investigated, the following opinions were coded: because at least one group member didn't contribute to the study (f=20, 4.89%), because group members were not able to find a common ground (f=18, 4.4%), and because there was trouble coming together (f=10, 2.45%). Table 9 below presents a matrix with information about the sixth research problem: PSTs' preferences when forming groups and the problems they faced while working in groups. The columns present the codes for problems faced within group work. The rows present the codes for preferences when forming groups.
Findings Concerning the Relationship between PSTs' Preferences When Forming Groups and Problems They Faced While Working in Groups
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International Education Studies Vol. 10, No. 7; 2017 Table 9 . The findings concerning the relationship between PSTs' preferences when forming groups and problems they faced while working in groups In Table 9 , the other reasons (f=40) option includes codes about group preferences such as we complemented each other's weaknesses, we were able to work regularly and steadily, we had people who were knowledgeable about computers, we had at least one person with a computer, we had people who were hard-working, we had people who were interested in the course content, and we were equally knowledgeable. These are grouped under the other reasons option because they are not mentioned in PSTs' statements about the problems they encountered. According to the Table 9 , PSTs rarely indicated whether they faced problems concerning group work based on their group forming preferences. Therefore, it can be said that PSTs were successful in forming groups and tended to not have too many problems based on their groups. Most PSTs' statements are coded under the had no problems theme. For example, for PSTs who formed their groups based on close friendships (f=113), when asked whether they had faced problems or not, most of them indicated that they didn't face problems because at least one of the following was true: they reached decisions together and worked together (f=29), they had good friendships (f=14), they made a fair division of labor (f=13), or they had responsibility (f=12). For example a PST from the Psychological Counselling and Guidance program stated, "The reason why I joined this group is to be together with my friends with whom I get along. I was pleased to work with my friends. Everyone did his/her job. We sometimes had disagreements but we listened to each other and we were able to find a common ground to move on." (k281, PCG)
A PST in the Mathematics Education program underlined the importance of knowing the group members:
"I tried to form a group with people with whom I can get along and who are conformist. We were able to do all of the project work together. When we had problems, everyone stated his/her ideas and the most appropriate solution were selected as the group choice. We didn't have too many conflicts during the project processes." (k182, ME)
For the groups that formed based on the preference for close friendships, few PSTs indicated that they had ies.ccsenet.org International Education Studies Vol. 10, No. 7; problems within their groups. The most frequently made statement was we had problems because at least one group member didn't contribute to the study (f=12). For example, a PST from the Science Education program clearly stated, "We formed our group based on the criteria that we were close friends and sincere. We tried to be responsible persons. We were 3 persons in the group but actually 2 of us did all the work. The other member of our group did not contribute to most of the tasks (especially design and development tasks of the project). Considering this situation, we completed the project as 2 people. Therefore, we submitted our project late." (k399, SE)
Another PST in the Primary Education program (k400) indicated, "I formed my group with my buddies. But, now I realized that I was wrong because, I did most of the project work myself. They didn't help me at all." (k400, PE)
For the PSTs whose answers to the question about whether they encountered problems was fine but there were some minor problems (f=28), their preferences when forming groups were based on close friendships (f=6), who could be contacted easily (f=9), and who they could get along with (f=5). A PST in the Primary Education program indicated, "We formed our group as three male students. I was glad to work with one but the other didn't contribute. We really had time-management problems. We had limited time but a lot of work to do. I didn't contribute enough, either." (k414, PE)
The PSTs who had problems with their group members during their project stated the following:
"It was circumstantially. I was not pleased with my group. We didn't make a good division of labor" (k373, PE) and "I was absent that day. Some others included me in their groups, they had chosen me. I don't like group studies. I would be very comfortable if the course required individual work. Because, I don't trust anyone's work." (k353, PE)
Finally, another PST in the Primary Education program (k377) whose response was that they had no problems expressed, "The week that I was absent, our teacher required students to form groups for the project work. I was included with my friends in their group. I was pleased to work with them. We worked together and we didn't have any problems during group work." (k377, PE)
Conclusion and Discussion
The aim of this study was to examine PSTs' experiences with group work and collaboration, the resources and research methods they used, and how their academic development was affected by project-based learning (PjBL) processes. The PjBL process was based on information and communication technology (ICT) and group work. ICT was used not only to learn about technology but also to learn with technology. In addition, the study investigated how PSTs participating in a PjBL process formed groups and undertook group work, how they used ICT, and what their opinions were regarding the technology. The conclusions based on the results of 413 PSTs from various educational programs are presented and discussed below.
The first research problem concerns how the PjBL process affected the PSTs. The context of this study was the course Computer 2, which is focused on computer-based instruction (CBI) methods (like educational software) and their characteristic features. In this ICT-integrated course, PSTs study the theoretical basis of CBI methods as well as the basics of web design and undertake a project to produce a simple piece of educational software by using theoretical knowledge about CBI and web design. In considering the answer to the first research problem, it can be stated that the PjBL process as implemented contributed to PSTs' satisfaction with their academic learning, increased their theoretical knowledge, and enabled them to put their knowledge into practice (Edwards & Hammer, 2006) . The PSTs stated that the PjBL process especially helped them learn basic web design and CBI methods (e.g., simulation, educational games, and tutorials). These findings support the existing research into how the PjBL process affects students' academic achievement and the success of the course (Özer & Özkan, 2013; Peck, Peck, Sentz, & Zasa, 1998) . Additionally, PSTs perceived that the PjBL process increased their academic skills, including researching (Chan Lin, 2008) , working in groups (Lary, Lavigne, Muma, Jones, & Hoef, 1997) , time management, and having professional responsibility.
The second research problem investigated the overall PjBL process. Most PSTs stated that they would also implement a similar PjBL environment and would not add anything to the PjBL process as implemented, and ies.ccsenet.org
International Education Studies Vol. 10, No. 7; many others indicated that they would also implement a PjBL process but would make some minor changes. These statements clearly indicate that PSTs believe that the PjBL environment supported their learning processes and that they gained some skills from the process. PSTs also provided some suggestions for improving the PjBL processes. They stated that the time allocated for the project, which was five weeks, should be increased, indicating that some PSTs had time-management problems (Krajcik, Blumenfeld, Marx, Bass, Fredricks, & Soloway, 1998) . In addition, some PSTs thought that the project was unrelated to their profession and therefore that the PjBL process was unnecessary. This result supports the discussion that teacher beliefs are a determinant in whether technology is used for learning and classroom instruction (Hermans, Tondeur, van Braak & Valcke, 2008) . This response might indicate that these PSTs believe that both in daily life and in their future teaching lives they would not use technology too much. Yavuz and Coşkun (2008) found that some PSTs had positive attitudes towards the utilization of ICT in education. On the other hand, Shi et al. (2004) asserted in their work that many PSTs or teachers perceived the use of ICT as inessential in content learning. However, they also claimed that the role of technology as an important component of knowledge construction and the influence of PSTs'/teachers' beliefs in integrating ICT into content learning are two important issues for technology integration in the field of education. Considering that the participants of this study were freshmen, such a result, which underestimates the role of the technology in educational environments, may be common. Considering the results of this study and those of the study by Shi et al. (2004) , it can be concluded that there is a need for more studies to explore how technology-based learning activities can enhance PSTs' professional development.
The third research problem of this study concerned the problems PSTs faced during the PjBL processes and the strategies they used to overcome these problems. The PSTs' project was to develop an educational web site. The students were assigned project themes (e.g., tutorial, drill and practice, educational game), but they were required to decide for themselves the topic and content they were going to include in their web sites. The first-ranked problem was in using ICT while developing their projects. The second-most common problem was difficulty finding appropriate content for the project themes. Donnelly and Fitzmaurice (2005) asserted in their study that it is important for students to avoid wasting time tracking down obscure resources for their projects and that students should be encouraged to request resources related to the project themes from the instructor. In this study, the PSTs were freshmen and this was their first PjBL experience in terms of using technology. In this study PSTs mostly utilized Internet research in order to solve their problems. This finding is also supported by the following findings about the resources and research methods the PSTs used.
The fourth research problem concerned which resources and research methods the PSTs used. The findings show that PSTs mostly used the Internet, the instructor, and lecture notes as resources. It is worth noting that relatively few students sought help from outside people who were known to have computer knowledge. It can be concluded that PSTs were able to navigate the PjBL process mostly by utilizing the available course resources and the Internet. The Internet was the main research resource, which is an important point, because the course aims to increase PSTs' problem-solving skills and research skills via the integration of ICT. The instructor and course materials were used as additional resources, which may indicate that the communication strategy between the instructors and the PSTs was well organized. In addition, the checkpoints within the whole PjBL process helped both the instructors and PSTs to track progress. Some studies have claimed that when complex projects are laid out in phases with accessible milestones, thus helping reducing project complexity, students can enhance their project-development processes and enrich their own learning processes (Karaman & Çelik, 2008; Koh, Herring & Hew, 2010) . Thus, PjBL environments should have detailed structures and offer the necessary scaffolding for the development of PSTs' skills.
Given the results of our investigation into the four research problems discussed above, we suggest that the PjBL environment supports PSTs' learning and develops their skills, such as researching and collaboration, as well as their responsibility. Therefore, teacher-training programs should have courses designed with constructivist learning approaches and student-centered teaching methods (like PjBL) in order to help PSTs become successful practitioners of PjBL.
In their 2016 study, Chang and Lee asserted that teachers are the key to enhancing students' practical knowledge and abilities. Teachers should support their students' ability to transfer what they learned in school to real life. Thus, teachers should design more PjBL environments (Chang & Lee, 2016) . To achieve this, courses that integrate pedagogy, technology, and content knowledge should be included in all aspects of teacher education programs (Tondeur, Pareja Roblin, van Braak, Voogt, & Prestridge, 2016) and such courses should provide opportunities for PSTs to experience various learning strategies, such as PjBL (Lavy & Shriki, 2008) .
The fifth and sixth research problems investigated PSTs' group work and related factors concerning the PjBL environment. Group-based learning provides a situation in which students can effectively gain, practice, and ies.ccsenet.org
International Education Studies Vol. 10, No. 7; improve certain skills, such as communication and conflict resolution (Cheong, 2010) . In group-based learning, groups can be formed in various ways in relation to course structure, and it is suggested that each group be limited to fewer than seven members (Cheong, 2010) . In our study, groups were formed according to PSTs' own preferences and group size was limited to be no more than four members. PSTs mostly preferred to work with people with whom they were close friends, people they believed they would get along with, and people who could be contacted easily. Based on these findings, it can be concluded that PSTs want to collaborate with people they can easily meet up with for joint work and meetings (Borg, Kembro, Notander, Petersson, & Ohlsson, 2011) . Pinho-Lopes and Macedo (2016) claimed that students prefer teamwork to the alternative because it decreases the responsibility and workload of each individual. On the other hand, in our study PSTs accepted collaboration because they freely choose their group members and had the opportunity to come together. Takeuchi (2016) explains that group work offers a collective space in which students learn and develop together while they solve a task and think collectively. In addition, Springer, Stanne, and Donovan (1999) suggested that the more time students spend working groups, the better their learning-related attitudes.
Based on the results concerning PSTs' group work and related factors concerning the PjBL environment, we would suggest that PSTs be given the opportunity to choose their group members according to their preferences. Our results also show that when PSTs determine their groups, they are able to solve the problems they face more easily because they have close friendships, can contact with each other more easily, and they get along better. PSTs overall reported that because they worked together, had a fair division of labor, and all took responsibilities, they didn't have problems while working in groups. However, there were a few groups that did report problems concerning group work. These groups were mostly the ones that weren't able to form groups based on close friendship and factors that would make communication easy.
As a result, the following suggestions are offered to help researchers and instructors design effective PjBL environments. PjBL environments support PSTs' learning and their research and collaboration skills while also increasing their responsibility. In addition, PjBL environments help PSTs learn how to implement constructivist learning approaches and student-centered teaching. Therefore teacher education programs should have courses that utilize PjBL processes. PjBL environments should be designed to have phases and checkpoints, and these checkpoints should provide the scaffolding designed to promote the development of PSTs' research and collaboration skills. In PjBL processes, checkpoints should be set to enable the monitoring of PSTs' progress during the process, and the checkpoints should help examine the ways PSTs are collaborating. Finally, PSTs should be free to choose group members. Allowing PSTs to determine their group members decreases the possibility of problems during group work and increases the likelihood of solving the problems that arise.
Limitations of the Study
This study was limited because it considered only one semester course and because the participants of the study were freshmen. We also cannot know how PSTs' views may change depending on their future experiences with PjBL. Group-based learning had a positive effect on the PjBL process, and we saw that it was possible for PSTs to successfully carry out their projects if they communicated well within their groups. But, we do not know anything about the communication between groups nor about the impact of such communication on the project processes.
This study investigated PSTs' experiences with and views on PjBL processes. The impact of some factors such as motivation and communication skills on academic achievement concerning group work-based PjBL processes is one possible area for further research. Additionally, observational studies could be designed to investigate actual group dynamics in PjBL environments as well as the effects of within-group and between-group communication on PjBL processes.
